The thermal instability of a Hall plasma taking compressibility into account is studied. The effect of compressibility is found to be stabilizing while the Hall currents have a destabilizing effect. The system is stable for (c p /g)ß < C. 1. Oscillatory modes are introduced due to the presence of a magnetic field which are missing in the absence of a magnetic field (and hence in the absence of Hall currents) for (c p /g)ß~> 1. The case of overstability is also discussed.
Introduction
The problem of thermal instability of fluids under various assumptions of hydrodynamics and hydromagnetics has been summarised by Chandrasekhar 1 . Gupta 2 studied the effect of Hall currents on the thermal instability of a horizontal layer of a conducting fluid. The Boussinesq approximation has been used in the above studies.
Spiegel and Veronis 3 have simplified the set of equations governing the flow of compressible fluids under the following assumptions:
(i) the depth of fluid layer is much smaller than the scale height as defined by them and
(ii) the fluctuations in temperature, pressure and density, introduced due to motion, do not exceed their static variations.
Under the above assumptions, Spiegel and Veronis 3 have found the flow equations to be the same as for incompressible fluids except that the static temperature gradient is replaced by its excess over the adiabatic one.
A reconsideration of the thermal instability problem in the presence of compressibility and Hall currents is certainly called for, as these effects are likely to be important in the ionosphere and outer layers of the sun's atmosphere. This forms the subject matter of the present paper.
Formulation of the Problem and Dispersion Relation
The problem and the configuration is the same as that studied by Gupta 2 except that the fluid is compressible here.
Spiegel and Veronis 3 expressed any space variable, say X, in the form
where stands for the constant space distribution of X, X 0 is the variation in X in the absence of motion and X' (x, y, z, t) stands for the fluctuations in X due to the motion of the fluid.
The initial state is one in which the velocity, temperature, pressure and density at any point in the fluid are respectively given by
where according to Spiegel and Veronis
and ju e denote respectively the viscosity, the kinematic viscosity, the thermal conductivity, the thermal diffusivity and the magnetic permeability. a m (=a, say) is the coefficient of thermal expansion.
The relevant equations of the problem under consideration, in nondimensional form, are where gJc P and x stand for the adiabatic gradient and the thermal diffusivity respectively. c v is the specific heat at constant pressure. N and e denote the electron number density and electron charge respectively. Other symbols have their usual meanings. We consider the case in which the boundaries are free and the medium adjoining the fluid is nonconducting. The boundary conditions appropriate for the problem are (Chandrasekhar *) : 
In the absence of any surface current, the tangential components of the magnetic field are continuous.
Hence the boundary conditions in addition to (9) are
on the boundaries. Eliminating Z, K, X and Q between Eqs. (4) - (8) 
Stability of the System and Oscillatory Modes
Multiplying Eq. (4) by W*, the complex conjugate of W, and using Eqs. (5) - (8) together with boundary conditions (9) and (10) 
which are all positive definite.
Putting 0 = a + zöi and then equating real and imaginary parts of Eq. (12), we arrive at the following conclusions: Theorem 1. If £<1, the system is stable. Theorem 2. In contrast to the nonoscillatory modes for £>1 in the absence of a magnetic field, the presence of a magnetic field (and hence the presence of Hall effect) introduces oscillatory modes in the system.
The Stationary Convection
For stationary convection, putting o = 0 in Eq. (11) 
For fixed values of and M, let the nondimensional number G accounting for the compressibility effects be also kept as fixed, then we find that
